The Hippo pathway member Nf2 is required for inner cell mass specification.
During mammalian development, the first two lineages to be specified are the trophectoderm (TE) and the inner cell mass (ICM). The Hippo pathway kinases Lats 1 and 2 (Lats1/2) and the transcriptional coactivator Yap play important roles in this specification process [1]. In outside cells of the embryo, Yap is nuclear localized and cooperates with Tead4 to induce the TE-specifying transcription factor Cdx2. In inside cells, Lats1/2 phosphorylate Yap and prevent its nuclear localization. The factors acting upstream of Lats1/2 and Yap in this context have not been identified. Here, we demonstrate that the upstream Hippo pathway member Nf2/Merlin is required for Lats1/2-dependent Yap phosphorylation in the preimplantation embryo. Injection of dominant-negative Nf2 mRNA causes Yap mislocalization and ectopic Cdx2 expression, effects that can be rescued by overexpression of Lats2 kinase. Zygotic Nf2 mutant blastocysts have mild defects in Yap localization and Cdx2 expression, but these become much more severe upon removal of both maternal and zygotic Nf2. The inside cells of maternal-zygotic mutants fail to establish a pluripotent ICM and form excess TE, resulting in peri-implantation lethality. Together, these data establish a clear role for Nf2 upstream of Yap in the preimplantation embryo and demonstrate that Hippo signaling is essential to segregate the ICM from the TE.